152   XV. PHASE EQUILIBRIUM WITH MORE THAN ONE SUBSTANCE.
The variation of 17 is tlius given by (267)
When the masses Ma> Mb, . . . Mk are kept constant the system behaves as a simple system for which
(268)
If we write
the differential of the energy assumes the form (269)                     dU
The coefficient ft* is called the partial potential of the substance K in the mixture, or, according to Gibbs, simply its potential. From this we obtain the following definition in words.
Let the mass of the substance K in the mixture be increased by the differential quantity dMk without altering the total volume or entropy of the mixture, and let the corresponding increase of total energy be (ikdM*. Then (ik is said to be the partial potential of the- substance K in flie mixture in question.
To increase the mass of one of the constituents without altering the whole entropy of the system we may conceive the mass dMk added at temperature T equal to that of the system and a quantity of heat withdrawn equal to T times the gain of entropy caused by the addition in question.
151. Expression for the whole themodynamical potential %P in terms of the partial potentials of the constituents. In the next place we notice that the assumption that the system is a homogeneous mixture imposes a certain limitation on the form of the function f by which the energy is expressed.
For the condition of being homogeneous involves the property that if different quantities of the same mixture be taken, the whole volume, entropy, and energy and the masses of the constituents are proportional to the quantities, that is, more exactly, to the whole masses of the mixture in question.
Hence, if the masses Maj Mb, . . . MI, the whole volume V and the whole entropy 8 are each increased by a small fraction ds of their original values, the whole energy will be increased by the same fraction of its original value. Equation (267) must therefore be satisfied bygy  U is defined.are known.    Hence the composition of the            |
